Abstract
Introduction
Differences between the distribution of answers given to the same survey question in an Internet survey and a survey using a traditional mode like computer assisted personal interviews (CAPI) or computer assisted telephone interviews (CATI) can be due to selection effects or to mode or context effects. Selection effects arise when the Internet sample and the CAPI/CATI sample are not representative for the same population of interest. A general concern with Internet interviewing is that, even if the initial sample is a probability sample that is representative of the population of interest, households without Internet access are not covered. Since these households are in many respects not a random subpopulation, this may lead to serious selection effects. See Best et al. (2001) , Berrens et al. (2003) and Denscombe (2006) for some specific examples.
One solution to this specific selection problem is to provide Internet access (and the necessary equipment) to those who do not yet have it so that they can participate in the same way as those who already had Internet access (see, e.g., Fricker and Schonlau, 2002) . This is the solution used by, for example, Knowledge Networks and the American Life Panel in the US and the CentERpanel and the LISS panel in the Netherlands. It is an attractive solution but it is costly -providing a personal computer and Internet access is not cheap. Moreover, even when offered for free, specific groups like the elderly may still be reluctant to participate, leading to another selection problem due to an increase in unit non-response.
General socio-economic surveys like the Panel Study of Income Dynamics (PSID) or the Health and Retirement Study (HRS) in the US and the European Social Survey (ESS) or
the Survey of Health, Ageing and Retirement in Europe (SHARE) are traditionally administered using face-tot-face (CAPI) or telephone (CAPI) interviews. To reduce the costs of these surveys, it has been suggested to replace the CAPI or CATI interview by an interview over the Internet for respondents who have access to the Internet (and are willing to participate in an Internet interview rather than a telephone or face-to-face interview). Since Internet interviews are generally much cheaper than CAPI or CATI interviews, this may lead to improved cost efficiency. An important concern, however, is whether the change in interview mode does not affect the survey answers. In other words, this is a feasible solution if there are no mode effects. Even if Internet answers would in some sense be better than CAPI or CATI answers (because of, for example, a reduction in social desirability bias or other interviewer effects), the mixed mode nature of the data would lead to complications for the analysis.
Pure mode effects arise when the same survey questions are asked in the same context to the (random samples of) the same population, with different answers. An example could be an interviewer effect such as social desirability -leading to differences in answers to the same question depending on whether or not an interviewer is present. As explained by Dillman and Christian (2005) , a change of interview mode is very often accompanied by a change in question wording, question layout, or question context (e.g., a change in the preceding questions; cf. Schwarz, 1996) . Mode effects in a broader sense also refer to the wording, layout and context effects that are due to inevitable changes in wording, layout or context that go together with a change in mode. For example, the fact that answers in an Internet survey depend on layout (see, e.g., Christian and Dillman, 2004) whereas layout plays no role in telephone or face-to-face interviews already implies that the effect of layout and a pure mode effect cannot be disentangled. On the other hand, the conceptual distinction between mode effects and selection effects seems much clearer, and the main goal of our analysis is to analyze mode effects in a broad sense for the population with Internet access, controlling for selection effects.
While existing studies have looked at mode effects in Internet surveys, most of these have done this under restrictive assumptions about the nature of sample selection effects.
The reason is that the Internet survey and the traditional survey typically use separate independent samples, implying that mode effects and selection effects are hard to disentangle. In the ideal experiment on mode effects, the same questionnaire would be administered to the same respondents both over the Internet and using a traditional interview mode. 4 In this study, we exploit the unique nature of the HRS Internet experiment carried out by RAND and the University of Michigan to analyze mode and context effects while controlling for selection affects, without making any assumptions about the nature of the selection process. In this experiment, the same respondents got CAPI or CATI interviews and Internet interviews, allowing us to control for selection effects by focusing on the same groups of respondents. The Internet survey questions and the CAPI/CATI questions overlapped, but the questionnaires were not identical, implying that context effects may play a role, in addition to pure mode effects. Moreover, there were slight differences in the wordings of the questions. By looking at several waves of data we can say something about the importance of these effects versus pure mode effects. We focus on two economic variables, in particular ownership and amounts invested in two important types of household assets (checking and saving accounts and stocks and stock mutual funds).
Measuring the size and composition of household wealth is important for many economic and multi-disciplinary analyses, 5 while at the same time reporting asset amounts is known to be a demanding task for the respondents.
We have two waves of core HRS interviews, each of them followed by an Internet interview. For the first wave, we find large differences between the Internet answers and the core answers both in ownership and in amounts held. For the second wave, however, these differences almost completely disappear, and the Internet results for the second wave are very well in line with both CAPI/CATI interviews. Our interpretation of these findings is that there is no evidence of pure mode effects, but seemingly small changes in question wordings combined with questionnaire context -what is the complete set of asset types considered in the survey -have a large effect on the answers, leading to a strong bias in the first Internet survey. This is not a pure mode effect but the combination of a context effect with a specific wording of the questions.
The remainder of this paper is organized as follows. Section 2 describes the design of the HRS Internet experiment and provides detailed wordings of the main survey questions in our analysis. In section 3 we describe ownership of the two types of assets we consider.
In section 4 we look at amounts held for those who report ownership. Section 5 summarizes the results of some regressions controlling for observed background characteristics. Section 6 concludes.
The HRS Internet Experiment
The Health and Retirement Study (HRS) is a stratified random sample of the US population ages 50 and older and their spouses, interviewed once every two years since 1992, with regular refreshments. In the years without core interviews, subsamples are often asked to participate in specific modules, usually administered by mail. We use the The first relevant question for our purposes was:
Do you regularly use the World Wide Web, or the Internet, for sending and receiving e-mail or for any other purpose, such as making purchases, searching for information, or making travel reservations?
Those who answered "yes" to this question were then asked:
6
We may want to try out a procedure for asking questions of some of the participants in this study, using the Internet. Would you be willing to consider answering questions on the Internet, if it took about 15min of your time?
Those who also said "yes" to this question were considered eligible for the Internet survey and a random subset of them were sent a mailed invitation to participate. They got a URL for the survey with an ID and password. A $20 check was enclosed with the invitation letter. Up to three reminder letters were sent to those who were invited but did not log in to start the survey and to those who started but did not complete. Couper et al. (2007) 
Asset Questions
We present details of the question wordings, since, as we will argue below, we think the question wording may have an important effect on the answers.
HRS Core Interviews
In If you added up all such accounts, about how much would they amount to right now?
If "don't know" or "refuse":
Does it amount to less than $____ , more than $____ , or what?
HRS Internet 2003
In the HRS Internet interviews, only three types of assets were considered. If you sold all those and paid off anything you owed on them, about how much would you have?
These questions are virtually identical to those in the core interviews, but they were not surrounded by similar questions on other types of assets.
HRS Internet 2006
In the second Internet interview, we added a sentence asking the respondents explicitly not to include some other assets that may seem similar to the ones in the questions and that are not asked about separately in the Internet surveys. The questions on ownership and amounts of checking and saving accounts were therefore rephrased as follows: 
Notes: See Table 1 Table 3 presents transitions in ownership of stocks for the four waves, always using all the available observations (i.e., using the unbalanced panel). For all pairs of waves, there is a strong (and statistically significant) positive relation between owning stocks in the two waves. There are some substantial differences between the transition rates. Internet access) and all others (selection on Internet access at least once). 
Note: Transition rates in % Table 4 
Transition rates in % Table 7 shows that the answers to the two retrospective questions are associated in the expected way. For example, respondents who said they bought but did not sell often report that the value of their assets has increased. Those who reported they neither bought nor sold stocks or stock mutual funds, often report that the value of the amount held has remained about the same. 
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Note: row percentages; total number of observations for each row in 
Amounts Held
In this section we consider the amounts held for each of the two types of assets of our 
Checking and Saving Accounts

-------------------------------------------------
Respondents with Checking and Saving Account in HRS Internet 2003
Percentile 
-------------------------------------------------
Respondents with Checking and Saving Account in HRS Internet 2006
--------------------------------------------------
The first panel considers all respondents in the unbalanced panel. There is a large difference between HRS Internet 2003 and the other three surveys, with much higher 13 The existing literature suggests that item non-response is not random (e.g., Juster and Smith, 1997) . Still, the numbers of missing values are similar in all surveys and there is no reason why the selection effect due to non-response should be very different across surveys. It therefore seems very unlikely that they have an effect on our comparisons or can explain the differences in distributions across surveys. Rank correlations between amounts in checking and saving accounts reported in different waves are presented in Table 9 . All of these are significantly positive. The rank correlation between amounts reported in the two regular interviews is highest, followed by the correlation for the two Internet interviews. From this table, it is not apparent that the HRS Internet wave 1 data are systematically different from the other waves. The levels (as described in Table 8 and Figure 1 ) make it different, not the relative position of each household's amount. is also a substantial number of households for which this difference is negative. This is evidence of reporting errors, either due to recall error or in current amounts held. About 37% report the value is about the same at the times of the two interviews. Indeed, the median change in reported amounts is close to zero, but the variation around that median is huge. As before we can conclude that, although there is a significant association between the retrospective report of the change and the change measured as the difference in amounts held reported at the two points in time, at least one of these measures must be rather noisy. gives the highest amounts. Since the other Internet interview gives the lowest amounts, this is unlikely to be due to a pure mode effect, but more suggestive of a context effect. 
----------------------------------------------------------------------------
Note: Households with checking and saving accounts in HRS Internet 2006
Stocks and Stock Mutual Funds
--------------------------------------------------
Respondents who report that they own Stocks or Stock Mutual Funds in HRS Internet 2003
Percentile The figure shows some differences across the four distributions, confirming Table 11, and also confirms that, controlling for selection, the distribution of amounts in stocks and Table 12 gives the rank correlation coefficients for the positive amounts for each pair of waves. There is some similarity with Table 9 in the sense that the highest correlation is between the two core HRS interviews. In this case, the lowest correlation is between the two Internet interviews. Table 13 is the analog of Table 10 About the same 99 -300000 -15000 1000 17500 100000
--------------------------------------------------
Respondents who report that they own Stocks or Stock Mutual Funds in HRS Internet 2006
All 375 -170000 -30000 3000 39000 150000 
Regression Models for Ownership and Amounts Held
In this section we explain ownership and amounts held given ownership from background variables relating to gender, household composition, age and education. We consider models for each wave separately and random effects models that assume slope parameters are constant across waves, with time dummies to capture differences across waves.
The goal of these regressions is to investigate whether the determinants of ownership and amounts held vary across waves (which can be analyzed using separate regressions for each of the four panel waves) and whether the across waves differences in ownership rates and amounts held that were found in the previous sections remain if background characteristics are controlled for (which can be analyzed using panel data models). We know that there are strong selection effects -the households with Internet access more often hold assets and hold higher amounts than those without Internet access. We do not analyze the selection effects here but control for them by only including households who participated in at least one of the Internet interviews in the regressions. 
Respondents who participated in at least one Internet interview. Table 15 gives the results for ownership of stocks and stock mutual funds (cf. Table 2 ).
The pattern is quite consistent across waves for most variables. Higher education and being married make stock ownership more likely, wile non-whites and Hispanics are less likely to own stocks than non-Hispanic whites. The effect of labor force status variables varies but is never significant. The main difference across waves seems to be the effect of birth year (or age) -it is significantly negative in all waves except the HRS Internet interview in 2003, where it is negative but small and insignificant. This suggests that the very high ownership rates reported in this interview are mainly an issue for the younger age groups. 
Notes: See Table 14 . The parameters of main interest in Table 16 are the coefficients on the time dummies.
Keeping background variables constant, we find significant differences in ownership rates of checking and saving accounts across waves. In particular, it seems ownership is 15 Unobserved and observed heterogeneity are the only sources of persistence incorporated in the model. More sophisticated models also allow for state dependence: a causal effect of ownership in one wave on ownership in the next wave. See, e.g., Alessie, Hochguertel and van Soest (2002) . 
Notes: See Table 14 . Sigma ind eff is the standard deviation of the random effect; the standard deviation of the error term is normalized to 1. 
Respondents who participated in at least one Internet interview, report that they own a checking or savings account and report a positive amount. See Table 14 for definitions of explanatory variables. Table 18 
Notes: respondents who participated in at least one Internet interview, report that they own stocks, and report a positive amount. See Table 14 for definitions of explanatory variables. Table 19 presents the estimates of random effects models for the log of the amounts held of both types of assets. On average over the four waves, younger households and nonwhites hold lower amounts than others. The higher educated hold higher amounts.
Retired (heads of) household(s) hold higher amounts also. The estimated standard deviations of individual effects and error terms indicate high persistence of amounts held, with more than half of the unsystematic variation ascribed to the random effects. --------------------------------------------- ---------------------------------------------Notes: Respondents who participated in at least one Internet interview, report that they own the asset, and report a positive amount. See Table 14 for definitions of explanatory variables.
Conclusions
This paper compares two types of assets in US household portfolios, checking and saving accounts and stocks and stock mutual funds held in two regular HRS interviews and two HRS Internet interviews. The design of the Internet surveys makes it possible to disentangle selection effects from mode or context effects. The main conclusions are threefold. First, we find large selection effects: respondents with Internet access more often own stocks and stock mutual funds. They also hold higher amounts of both types of assets, conditional on ownership. Second, controlling for these selection effects, we find It confirms a finding in much of the literature on this topic (e.g., Dillman and Christian, 2005) : context and question wording are crucial and deserve more thought and attention than they usually get, particularly since they often change as a consequence of changing interview mode. With carefully designed questionnaires, pure mode effects can be avoided.
